Abstract] Human respiratory syncytial virus (RSV) infection in human lung epithelial A549 cells induces filopodia, cellular protrusions consisting of F-actin, that extend to neighboring uninfected cells (Mehedi et al., 2016) . High-resolution imaging via stimulated emission depletion (STED) microscopy revealed filamentous RSV particles along these filopodia, suggesting that filopodia facilitate RSV cell-to-cell spread (Mehedi et al., 2016) . In this protocol, we describe how to fix, permeabilize, immunostain, and mount RSV-infected A549 cells for STED imaging. We show that STED increases resolution compared to confocal microscopy, which can be further improved by image processing using deconvolution software.
4. To permeabilize fixed cells, incubate with 1 ml 0.05% Triton X-100 in DPBS for 10 min at room temperature.
5. Remove Triton X-100 solution and wash cells 3 x each with 1 ml DPBS.
6. To block unspecific protein binding, incubate coverslip with 1 ml 3% BSA in PBS for 3 h at 4 °C.
7. Wash cells 1 x with 1 ml DPBS.
8. Incubate cells overnight at 4 °C with primary antibody mix: mouse anti-RSV F mAb (1:500) and rabbit anti-tubulin mAb (1:100) in PBS with 0.1% BSA.
9. Wash cells 3 x each with 1 ml DPBS.
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12. For actin cytoskeleton staining, incubate cells with rhodamine phalloidin (1:500) in DPBS for 30 min at 4 °C in the dark.
13. Wash cells 2 x each with 1 ml DPBS.
14. Wash cells 2 x each with 1 ml deionized H2O.
15. To mount the coverslip on a glass slide, first place 10 µl of ProLong Gold Antifade mounting medium onto a glass slide. Pick up the coverslip with Dumont #NO forceps and lower the cover slip cell-side down onto the mounting medium, taking care to avoid trapping air bubbles.
16. Dry slide overnight in the dark.
C. Imaging procedure 1. In Figure 1 , all images were collected in a single focal plane with a 30 nm pixel size using a bidirectional scan speed of 600 Hz. 2. Gated HyD detectors were used to collect an emission bandwidth of approximately 40 nm. All fluorophores were excited with a pulsed white light laser tuned to the appropriate wavelength.
3. For confocal channel acquisition, AF488 was excited with 488 nm; rhodamine phalloidin was excited with 561 nm; and Atto 647N was excited with 647 nm. All HyD detector gating was set to 0.3-6 nsec. High intensity signals enabled the usage of low laser power settings, and single color controls were used to confirm the absence of background fluorescence. Of note, the laser power for confocal acquisition was set 3-5 fold lower than for STED acquisition.
Photobleaching during confocal acquisition was negligible.
4. Photon depletion occurs when some overlap exists between the STED laser wavelength and the emission spectrum of the fluorophore. Thus, for STED channel acquisition (subsequent to confocal acquisition), AF488 was excited with 488 nm and photon depleted with 592 nm with 1.2-6 nsec HyD gating; rhodamine phalloidin was excited with 561 nm and depleted with 660 nm with 1-6 nsec HyD gating; and Atto 647N was excited with 647 nm and depleted with 775 nm with 0.6-6 nsec HyD gating.
5. Caution needs to be taken to limit exposure of fluorophores to a depletion laser if they can absorb energy at that specific wavelength (i.e., fluorophores that have excitation spectrums encompassing the wavelengths of the depletion lasers, 592 nm, 660 nm, or 775 nm). This is because the depletion laser output at the imaging plane is ~500-1,000 times greater than the excitation source, which will rapidly result in photobleaching. For example, Atto 647N will be photobleached by the 660 nm depletion laser, Alexa 594 will be photobleached by the 592 nm depletion laser, etc. Therefore, to avoid photobleaching, the collection order of the STED channels is of utmost importance, with longer wavelength fluorophores collected first and the shorter wavelengths collected last. In this experiment, the collection order of the STED channels was Atto 647N, followed by rhodamine phalloidin, and then AF488.
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7. While confocal images were collected with a pinhole set to 1 Airy Unit (AU), this was reduced to 0.7 AU for STED imaging to reduce optical sectioning and increase the signal-to-noise ratio.
8. Additionally, due to the strong depletion power, excitation powers were increased approximately 3-5 fold compared to confocal to compensate for signal loss. A frame accumulation of 2 was also used to further amplify the signal. 
Notes

1.
To avoid disturbing the cell monolayer while pipetting, tilt the plate slightly (at an angle less than 45°) and direct the pipette tip towards the side wall of each well during dispensing.
2. Pipette slowly to preserve fragile cellular structures and viral filaments.
3. To prevent possible interfering effects on cell biology, do not include antibiotic and anti-fungal agents when culturing A549 cells 4. It is not essential that sucrose purified recombinant RSV be used for these studies.
www.bio-protocol.org/e2543 plates of subconfluent Vero cell monolayers, and transfer 100 µl per well of the serial RSV dilutions to duplicate wells of 24-well plates. To allow for virus adsorption, incubate for 2 h in a cell culture incubator; gently rocking the plates every 20 min to prevent the monolayers from drying out. After adsorption, overlay the monolayers with 1 ml of 0.8% methyl cellulose overlay (prepared using cell culture medium) per well, and incubate the cultures for 5-6 days. Then discard the methyl cellulose overlay by inverting the plates, and fix with ice-cold 80% methanol.
Visualize RSV plaques by immunostaining using an RSV specific primary antibody preparation (for example a commercially available mouse monoclonal antibody to RSV), followed by a species-specific secondary antibody (for example, a peroxidase-conjugated goat anti-mouse 
Data analysis
Images were deconvolved and FWHM measurements were made using Huygens deconvolution software. Standard deviation was calculated using PRISM software version 7. STED microscopic observation of filopodia-driven RSV cell-to-cell spread has previously been described in detail in (Mehedi et al., 2016) . Here, we include an additional channel to visualize the tubulin network in the RSV infected cells. 
